Results Significant correlations were found between MD of the visual field and several optic disc measurements. These included neuroretinal rim volume, mean nerve fibre layer thickness and cross-sectional area, and the cup shape measure, CPSD correlated significantly only with mean nerve fibre layer cross-sectional area, This pattern was common to the whole circumference of the disc with the exception of the directly temporal segment. Conclusion Optic disc topography performed by HRT reflects the optic disc pathology in correlation with perimetry.
The clinical assessment of the optic disc both structurally and functionally are prerequisites for the diagnosis and follow-up of glaucoma. Static threshold automated perimetry has become the gold standard for functional assessment. However, the interpretation of automated visual fields is complicated by the subjectivity and variability of the patient performing the test. A number of methods for describing the morphological appearance of the optic disc and retinal nerve fibre layer in glaucoma have been evaluated. 1 This approach may be relatively more important in detecting early axonal dropout from glaucoma before the advent of visual field defects.
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Recently confocal scanning laser ophthalmoscopy and polarimetry have been used quantitatively and qualitatively to assess the optic disc and retinal nerve fibre layer?- 4 The purpose of the present study was to further define the relationship between the wealth of global and segmental data available from topographic scanning of the optic disc and the corresponding visual field in glaucoma patients.
Patients and methods
From an original database of HRT (Heidelberg Retina Tomograph) measurements of 270 well controlled glaucoma patients we selected 106 patients with stable, reliable fields demonstrating established glaucomatous defects. The mean age of the patients was 70.3 ± 11.8 years. Mean spherical correction was 0.2 ± 2.9 dioptres (range -11.25 D to 10 D). This group comprised 80 patients with primary open angle glaucoma, 20 patients with normal tension glaucoma and 6 patients with chronic angle closure glaucoma. One eye of each patient was randomly selected. An established glaucomatous defect was regarded as a superior or inferior arcuate scotoma, nasal step or a combination of these. Two subgroups were defined with well-defined superior arcuate (n = 37) and inferior arcuate field defects (n = 19). All fields were checked by two experienced clinical observers (D.M.T. and M.J.M.). Automated static threshold perimetry was performed on the Humphrey 24-2 programme. The average Humphrey mean deviation ± standard deviation was -9.6 ± 5.5 dB.
All topographic imaging was performed by an experienced observer using the HRT (Heidelberg Engineering, Heidelberg, Germany) within 6 months of the visual field test. The technician had been using the HRT since 1993 and at the time of writing has recorded over 10 500 database entries. Pearsall r = 0.27, P = 0.005 195'1;, cOllfidellcc bal1ds).
. . . . nerve fibre layer thickness and cross-sectional area. Each parameter was calculated for the whole disc and in six pre-defined 60° segments (temporal, temporal superior, temporal inferior, nasal, nasal superior and nasal inferior).
Statistical analysis was carried out using ST A TISTICA version 5.1 (Statsoft). Field and topographical data were all normally distributed. Pearson correlation statistics were used to assess the relationship between the visual field indices, namely the mean deviation (MO) and the corrected pattern standard deviation (CPSO), and the global and segmental topographic measurements for the optic disc and retinal nerve fibre layer. Paired I-tests were used to evaluate differences between areas of the disc margin.
R e sults
The correlation results for MO and CPSO and global topographical measures are summarised in Table 1 . . Figs. 1-4 are example scatterplots of some of the highly correlated global topographic and field measurements.
Similar correlations were carried out for the six segmental topographical measurements. Significant correlations were found in a very similar pattern for the segments except the directly temporal 60°, which showed no correlations whatsoever. CPSD correlated only with the nerve fibre layer cross-sectional area, as in the global data. Correlations between the MD and measures of disc topography are summarised in Table 2 .
Because of the possibility that the disc topography would be a more accurate reflection of early glaucomatous damage than advanced changes a further analysis was carried out using only those fields with less than a 10 dB reduction in MD. Results for these 61 cases are summarised in Table 3 . Surprisingly it can be seen that all significance disappears. Similarly, when only the 84 cases with well-established field loss are considered (greater than 5 dB MD) significance is also considerably reduced ( Table 3) .
The pattern of field loss was also carefully examined. Thirty-seven cases of definite isolated superior arcuate defect and 19 cases of definite isolated inferior arcuate defect were identified. Topographical disc measurements for the two groups were analysed.
Superior arcuate field group (mean MD -9.5 2: 5.7). The superior disc segments were compard directly with the inferior segments using a paired t-test. In contrast to the normal disc anatomy, as one would expect in this group the superior disc neuroretinal rim and nerve fibre layer were larger than the inferior and this reached a high level of statistical significance for a number of parameters. The results are summarised in Table 4 .
Inferior arcuate field group (mean MD -9.8 2: 4.2) The results for this group were similarly reversed, with the inferior disc margin being generally the better preserved, and this reached significance for a large number of parameters ( Table 5) .
Discussion
Previous studies have reported on the correlation between retinal nerve fibre layer loss estimated by monochromatic photography or digital analysis of the optic nerve head and nerve fibre layer height with static automated perimetry. 5 -7 Confocal scanning laser ophthalmoscopy is a new method for measuring the morphology of the optic disc and the retinal nerve fibre layer. It provides both quantitative and qualitative information that is rapidly acquired through an undilated pupil even in the presence of media opacities. We found that the global measure of visual field loss in glaucoma, namely MD, was significantly correlated with loss of the neuroretinal rim volume, the maximal height of the nerve fibre layer at the contour line and a reduction in the nerve fibre layer thickness and cross sectional area. All these parameters are indicative of Table 3 . Summary of correlation statistics between visual field data and topographic measurements for selected severity of field loss Table 4 . Comparison of disc topography between superior and inferior segments in patients with well-defined superior arcuate defects (n = 37) found it to have a higher sensitivity and specificity than conventional measurements of cup / disc ratio, cup volume and disc area.
Our study also showed a statistically significant correlation between the cup shape measure and the visual field mean deviation. Brigatti and Caprioli2 were the first to describe this correlation and concluded that this measurement is strongly related to the overall shape of the cup and is a strong indicator of the degree of glaucomatous optic nerve damage. In our study the cup shape measure was correlated with the disc area (Pearson r = 0.26, P = 0.008) and obviously the overall disc size has some influence on this parameter. Despite this there was still a strong correlation with glaucomatous field abnormality.
We also found a significant correlation with the neuroretinal rim volume, which has been shown to show concordance with field loss in previous studies.12 -16 However, a more recent study that Detailed knowledge about the correlation between optic disc structure, especially the neuroretinal rim and cup shape measure, and the visual field is vital in the diagnosis and follow-up of glaucoma patients. This information can now be collated quickly and accurately using the scanning laser ophthalmoscope. Further advances will be made by assessing the role of these measurements in longitudinal studies.
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